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Mosquitoes of Guam and the Northern Marianas:
Distribution, Checklists, and Notes on Mosquito-Borne Pathogens

Guam has military strategic and logistic importance.
The US military maintains jurisdiction over its bases in
Guam, which cover approximately 3,160 km?, or 29%
of the island's total land area. In the coming years,
Guam will be experiencing a tremendous population
growth as a result of the military buildup which has
been described as one of the largest military-related
operations since World War II. The US Marine Corps
3rd Marine Expeditionary Force, currently in Okinawa
(approximately 8,600 Marines with 9,000 dependents),
will be transferred to Guam by 2016. At the peak of
the buildup in 2015, Guam is anticipating an increase
of 52,000 people,’ or 28% of the current population of
approximately 183,000. The largest portion of those
people will be temporary workers coming from
regions where mosquito-borne diseases are endemic.
With the increase in the island’s population and its
over 1.2 million annual visitors, there may also be a
corresponding increase in vector-borne disease risks,
particularly among thousands of US military personnel
and their dependents stationed in Guam, as well as
other Department of Defense (DoD) civilians.

Saipan

Saipan (15.25 N, 145.75 E), the capital of the US
Commonwealth of the Northern Mariana Islands, is
about 193 km north of Guam with a total area of 120.4
km?, or about 20 km long and 9 km wide.> Ships of the
US Maritime Prepositioning Force regularly anchor at
Saipan,* and there are US military training sites on the
island. It is a popular tourist destination in the Pacific,
particularly for US military personnel and other DoD
civilians. Additional descriptions of this island are
provided by Savage et al.’

Tinian

Tinian (15.0 N, 145.6 E) is about 8 km southwest of its
sister island, Saipan, from which it is separated by the
Saipan Channel. It has a land area of about 102 km?.
Tinian's largest village is San Jose. The Island has a
variety of flora and fauna, as well as limestone cliffs

and caves. There is also a variety of marine life and
coral reefs surrounding the island.®

Rota

Rota (14.2 N, 145.2 E), is the southernmost island of
the US Mariana Islands and the second southernmost
of the Marianas Archipelago.” A popular tourist des-
tination, Rota is approximately 17 km long and 5 km
wide, with a coastline about 62 km in length. The high-
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est point is Mount Manira at 495 m. The island is 76
km north of Guam, 101 km south of Tinian, and 117
km south of Saipan. There have been proposals to use
areas on Rota for new and continuing military training,
consisting of the airport and sites within West Harbor.*

MosQuiTo VECTORS AND MOSQUITO-BORNE DISEASES

The common potential infectious diseases in Guam,
that could be transmitted by mosquitoes include
malaria, dengue fever, Chikungunya fever, denguc
hemorrhagic fever, Japanese encephalitis, Murray
Valley encephalitis, yellow fever, filariasis
(Bancroftian, Brugian filariasis) and other viral
diseases.” Multiple human malaria cases were reported
in Guam in 1966, 1969, 1975, and 1980-1986.°
Several Anopheles species have been reported in
Guam, however, An. subpictus Grassi and/or An.
Barbirostris Group species could be vectors of malaria
in the island, although their vector potential needs to
be confirmed. Two Anopheles species, An. sinensis
Wiedemann and An. lesteri Baisas and Hu, have also
been previously reported from Guam,'' but presently
they are not as common as other mosquito species.
Anopheles sinensis, a known malaria vector, also
occurs in Asian countries, such as Japan,'> North
Korea,”” South Korea,' and China.'™'® Anopheles
lesteri, the major vector of malaria in China (and
previousl;/ known as An. anthropophagus Xu and
Feng),">'" also occurs in South Korea," Japan,'* Hong
Kong,"® and the Philippines.' Presently, limited
information is available on the distribution and
habitats of these 2 different malaria mosquitoes in
Guam and nearby islands. Anopheles lesteri was
recollected recently from Guam (W.K.R., unpublished
data, March 2010). Anopheles sinensis was also
recollected during recent mosquito surveys conducted
from 10 to 14 December 2007.*° About 18 adults of
An. sinensis were collected using Centers for Disease
Control and Prevention (CDC) light traps (Figure 2)
from Andersen AFB (Nimitz Hill Housing Area and
other civilian areas).”® In addition to Anopheles, other
potential and known mosquito vectors on Guam
belong to the genera Aedes, Culex, and Mansonia.

The historical accounts of the epidemics of mosquito-

borne disgases in Guam have been noted by various

authors.?"2 Comprehensive lists of annotated

bibliographies of Guam mosquitoes, including their

associated infectious diseases, were previously
23.25 " : :

prepared. In addition to available internet/search
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USNMNH) is shown in Table 1. A total of 16 species
in 6 genera and 8 subgenera were identified, with 15
species from Guam, 11 species from Saipan, 4 species
from Rota, and 4 species from Tinian. The collection
sites of the 2010 survey and those points of collection
of previous surveys according to museum records are
shown in Figure 3.

The updated checklists of mosquitoes reported from
Guam, Saipan, Tinian, and Rota were based on
combined records from selected literature and present
observation, mainly from specimens deposited at
USNMNH and our recent field collections (Table 2).
For the 4 islands, we recorded 40 species (with 4
subspecies) representing 8 genera: Aedeomyia (1 sub-
genus), dedes (3 subgenera), Armigeres (1 subgenus),
Anopheles (2 subgenera), Culex (2 subgenera), Lutzia
(1 subgenus), Mansonia (1 subgenus) and Toxorhyn-
chites (1 subgenus). In our updated mosquito check-
lists, Guam has 40 species (including 3 subspecies in
Aedes and | subspecies in Culex) while Saipan has 14
species; Rota, 9; and Tinian, 10. All species found on
3 islands (Saipan, Rota and Tinian) also occurred on
Guam. Only a partial set of adult specimens from trap
collections on Guam in 2009 and 2010 were pro-
cessed, examined and identified. When completed, the
collection data or occurrence records will be published
in a separate article.

About 9 mosquito species were reported from Rota,
representmg 2 genera: Aedes (6 spp) and Culex (3
spp).”” While Ae. aegypti was prominent during the
early surveys on Guam and Saipan, the species
declined rapidly following massive control programs
during late 1940s. Only a single specimen of this
species was discovered on a 1950 survey, for example,
and the species was not recovered again until the
1970s. In 1980, a summary of the mosquito collection
records of Southern Mariana Islands was reported.”
Culex (Cuc ) papuensis were also reported on
Guam,'"*® however, it was not known to occur in the
western Pacific lslands,'656 and there is no voucher
specimen of this species from Guam and other
Mariana Islands in the USNMNH/Smithsonian
national mosquito collections. About 39 species {(with
2 subspecies) were recorded on Guam, but 16 of these
species (including 1 subspecies) are no longer
considered as occurring on Guam.''

Although several subspecies of Ae. vexans®’ (Meigen)
were recorded, there is still a need to clarify the

validity of these subspecies. While waiting for further
studies to clarify the taxonomic identity of this species,
we listed 3 subspecies of Ade. vexans, namely vexans,
nipponi (Theobald) and nocturnus (Theobald), based
on reviewed ltterature and observed specimens. Aedes
vexans nipponi®® was reported on Guam based on one
collected larva, and it has not been reported since. This
subspecies was not thought to occur on the Mariana
Islands.”® In 1984, Ward* excluded this subspecies
from his list of Guam mosquitoes since it has not been
reported or established subsequent to Reisen’s
article.®> In 1973, Reinert® synonymized nocturnus
with vexans from the Mariana Islands, but Lee et al*®
elevated nocturnus to species level in 1982. These
authors considered all “vexans” from the Mariana
Islands as “vexans nocturnus,” probably because the
specimens in the USNMNH national collections (prior
to 1973 and after 1982) are mostly labeled as
“nocturnus” or “vexans nocturnus.” For Culex
mosquitoes, the identity of Cx.(Cux.) annulirostris
marianae Bohart and Ingram, should be studied to
determine whether it should remain as a valid
subspecies or be elevated to a distinct species. Several
previous reports noted this subspecies as occurring only
on the Mariana Islands. >4+

We recommend that intensive larval surveillance and
collections from various breeding habitats be
performed in Guam and nearby islands on a regular
basis (weekly or monthly), in addition to adult light-
trapping. Except for the larval and pupal collections
conducted from September to October 1991 on
Sa:pan very limited immature stage surveys were
done in other islands. Past surveys in Guam using
adult light traps might have missed those species of
mosquitoes that are not attracted to light or other trap
baits, or are not active during months when trappings
were conducted. Adults of some species of dedes and
Culex are less attracted to lights or less collected from
light traps. Therefore, in addition to adult surveillance,
larval collections from different habitats (artificial
containers, irrigation ditches, pools, marshes, etc) on a
regular basis throughout the year are necessary to
understand the larval ecology and population dynamics
of mosquito species, particularly vectors, in target
areas of various islands. With the ease with which
exotic pathogens are transported between countries or
even continents, there is an urgent need to have a
strong surveillance program to detect the spread of
vectors and the diseases they transmit. Proper adult
and larval surveillance efforts are essential
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Mosquitoes of Guam and the Northern Marianas:
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Table 1. Summary of collection Iocalities of mosquitces (based on observed specimens) in Guam, Saipan, Tinian, and Rota.

Species island Locality Grid Coordinates Collection Date Number/  Collector Remarks  Repository
Stage (Habitat)
Aedeomyia Guam Sta. Rita, Apra 13.38688N/144.57828E (GU-004). 6, 10 Mar 2010 3F* W.K. Reeves LT FC
(Aedecmyia) Landing, Navy 13.40386N/144.68299E (GU-006)
catasticta Knab housing and
magazine areas
Guam (ACC-522) 27 Aug 1975 3F, 3M LC (pond-lake) AC
Aedes (Aedimorphus) Guam 30ct 1938 15F, 55M LC (water AC
oakleyiStone drum)
Guam 10c11937;6Jun1945; 8M W. Hull, LC (coconut AC
26 May 1972 R.G.Oakley  husk)
Saipan Mt. Tabachan; 15.23966N/145.75709€ (TAN) 15 Jan 1949 1F, 9M AC
Tanapag
Saipan (SALT) 19 Sep 1991 51IM H. Savage LC (ground AC
pool )
Ae. (Adm.) vexans Guam Pt Oca; Pt Ajayan 13.50018N/144.77308E (GC); 23,29 jul 1951; 14F.26M W. H. Hull, LC (ground AC
noctumus (Theobald) 13.23333N/145.73333E (AJ)) 23 Aug 1951 J.L. Gressitt,  pool)
R.M. Bohant
Saipan Charan Kanoa; 15.20299N/145.71788E (CK); 2, 22,23 Jul 1944; 16F, 64M R.M. Bohant, (swamp, tree
Charan Ronoa; 22, 31 Aug 1944; J.L. Webb, holein
Charen;Tsutsuura; 4 Sep 1944; C. Alley, mangrove)
Hashigaro 8-16 Oct 1944; 18th MLG
18 Jul 1945;
29 Jun 1951
Saipan (SA33) 23 Sep 1991 2F,9M  H.Savage (ground poo!) AC
Tinian 23 Aug 1945 2M Navy Medical AC
School
Ae. (Stegomyia) Guam Agana; Barrigada; 13.47919N/144.75000E (AG); 27 May 1935; 24F, 40M Navy Medical LC (water AC
aegyptiLinnaeus) Pt. Oca 13.46830N/144.7989CE (BA): 27 Jun 1937; Sep 1945 School tank)
13.50018N/144.77308E (0C)
Guam 1F,.3M  CP.Bagg AC
Rota 24 0ct 1945 M LC (artificial AC
container)
Saipan Charan Ronoa 25 Aug 1944 15F, 17M D.G. Hall AC
Tinlan 12 Jul 1944 2F,5M  Navy Medical AC
School
Ae. (Stg.) albopictus  Guam Merizo 13.25757N/144.68652E (GU-011) 6 Mar 2010 1F W.K. Reeves LT (mangrove FC
{Skuse) swamp)
Guam (ACC-512) 20w 1975 4F, 32M AC
Guam 4 Nov 1948; 19F, 36M W. Hull AC
11 Sep 1951 W.C. Reeves
Salpan Charan Ronoa:  15.20778N/145.72926E (GA) 22,27 Aug 1944; 11F, 10M AC
Charan Taja; 1Sep 1944
Garapan
Saipan Jun, Jul, Oct 1944; 29F, 69M D.G. Hall, AC
4 Apr 1945 J. Greenberh;
D. Pashley;
J.L Webb;
18th MGL
Salpan (SAI-10, 11, 13, 21, 22, 24, 61) 20 Sep 1991 33F, 31M H. Savage LC (refuse, AC
toilet bowl,
water barrel)
Tinian 19 Aug 1944 SF, 3M  Navy Medical AC
Schoo!
Rota 14,19594N/145.24933 27 Feb 2010 3F W.K. Reeves AD {landing FC
and biting)
Ae. (Stg.) guamensis  Guam Merizo 13.25757N/144.68652E (GU-011) 6 Mar 2010 1F W.K. Reeves LT (mangrove FC
Farner and Bohart swamp)
Ae. (Stg.} neopandani Guam Inarajan, Wolford 13.27556N/144.68652E (GU-010) 6 Mar 2010 1F, 1M W.K. Reeves LT FC
Bchart Heights Road
Ae. (S1g.) pandani Guam Inarajan, Wolford  13.42038N/144.67486E (GU-005);, 6, 9, 10 Mar 2010 8F W.K. Reeves LT (mangrove FC
Stone Heights Road; 13.40386N/144.68299E (GU-006); swamp)
Merizo; Sta. Rita, 13.27556N/144.68652E (GU-010);

Apra landing Navy 13.25757N/144.68652E (GU-011);
housing and main 13.63025N/144.84793E (GU-012)

gate areas; Yigo,
Anderson AFB NW
Field

ACC-museum accession code; AC-museum collection of the National Museum of Natural History (NMNH), Washington, DC; AD - adult collection, landing and biting;
F -female: FC~field collected, deposited in the NMNH; L.C - larval collection; LT - CDC light trap collections; M - male.

Table 1 continued on next page.
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Table 1 (continued). Summary of coliection localities of mosquitoes (based on observed specimens) in Guam, Saipan, Tinian,
and Rota.

Specles Istand Locality Grid Coordinates Collection Date Number/  Collector Remarks  Repository
Stage {Habitat)
Ae. (Stg.) pandani Stone  Guam Barvigada 13.46830N/144.79830E (BA) 27 Jul 1937 37™ LC (teaf axils AC
(continued) of Pandanas
dubius): type
series
Guam [narajan; 13.44430N/144.79373E (IN) 2,3May 1936 1F, 16M AC
Mt Tenjo; 13.41944N/144.69722E (TE); 7. 16 May 1936
Mt. Chachao; 13.43583N/144.70833E (CH)
Piti 13.46083N/144.63083E (Pl)
Guam 25 Jul 1938 23F, 28M LC (leaf axils AC
of Pandanas
dubius); type
series
Guam 25 Oct 1945 M L. Rozeboom  (coconut) AC
Guam Jul, Aug 19561 10F W.8. Hall AC
Guam Fena Lake- 9 Sep 1975 23M (bamboo AC
Totaeyuus R. grove; biting)
Rota Hill 82 2F,6M  D. Pashley AC
An, (Celtia) indefinitus Salpan (SA1-28) 21 Sep 1991 9F, 9M  H.Savage AC
(Ludlow)
An, (Cel.} vagus Donitz Guam Agana Heights, 13.46646N/144.74339€ (GU-001):; 6,7 Mar2010 4F,2M  T.Gutierrez, LT FC
Sta. Rita, Apra 13.39364N/155.57828E (GU-003); 9. 11 Mar 2010 W.K. Reeves
Landing, Navy 13.38688N/144.57828E (GU-004)
housing and 13.40386N/144.68299E (GU-006)
magazine areas
Guam 24 Sep 1951 1F.2M W.B. Hull AC
Guam Naval magazine 10 Feb 1971 7F. 8M AC
area
Cx. (Cux.) annulirostris Guam Sta. Rita, Navy 13.38688N/144.57828E (GU-C04) 6 Mar 2010 1F W.K. Reeves LT FC
marianae Bohart and magazine main
Ingram gate area
Guam Agana; Pago R, 13.47919N/144.75000E (AG): 13Sep1936; 3M AC
Piti 13.4392N/144.77400E (PA), 5 Jul 1945;
13.46083N/144.69083E (P) 4 Jun 1946
Saipan Charan Jiga, 15.20299N/145.71788E (CK) 24 Aug1944;  23F, 63M D.G. Hall AC
Charan Konoa, 31 Nov 1944
Charan Ronoa;
Tsutsuura
Rota Poniya; Southand 14.10000N/145.16667 25 0ct 1945 1F, 7M AC
WestRota Is.
Tinian 1944 3M AC
Cx. (Cux.) litoralisBohart  Guam Pt.Oca Sep 1945 1F AC
Rota North Shore 26 0ct 1945 10F, 10M (type series) AC
Cx. (Cux.) Guam Sta. Rita, Navy 13.416522N/144.67183E (GU-002); 4, 17 Mar 2010; 2F P. Nuhn, ua FC
quinquefasciatusSay Base, CB area; 13.63025N/144.84793E (GU-012) W.K. Reeves
Yigo, Anderson
AFB NW Field
Guam Oct 1945 1F L. Rozebcom AC
Guam 28, 29 July 1975 4F, 6M {container on AC
abandoned
airfield)
Saipan (SALO, 37,40,42,47,48,59,80)  Aug 1991 32F, 85M H. Savage LC (flooded AC
terrestial
grasses,
ground poo!,
water barrel,
Phragmites
marsh}; biting
pigs
Saipan Sep 1944; &M J.L. Webb, AC
Nov. 1982 D. Pashley
Saipan Charan Ronoa: Jija Aug 1944 am AC
Saipan 18 jul 1944 1F. 1M treehole, AC
mangrove
Tinian Aug 1944 Navy Medical
School

AC - museum collection of the National Museum of Natural History (NMNH), Washington, DC; F -female; FC - field collected, deposited in the NMNH;
LC -tarval collection; LT - CDC light trap coflections; M- male.

Table 1 continued on next page.

July - September 2011 23




Mosquitoes of Guam and the Northern Marianas:
Distribution, Checklists, and Notes on Mosquito-Borne Pathogens

Table 1 {continued). Summary of coliection localities of mosquitoes (based on observed specimens) in Guam, Saipan, Tinian,
and Rota.
Species island Locality Grid Coordinates Collection Date Number/ Collector Remarks  Repository
Stage (Habitat)
Cx. (Cux.} Guam Sta. Rita, Apra 13.42038N/144.67496€ (GU-O05); 9,10 Mar2010 5F W.K. Reeves LT (deer pen) FC
tritaeniorhynchusGiles Navy landing, 13.40386N/144.67735E (GU-007)
housing and
magazine areas
Guam NAVSTA, Pt. Apaca Aug Sep 1975  16F, 12M AC
Guam 30ct 1975; 3F, 4M {ground pool, AC
24 Dec 1975; ditch)
5 Jan 1976
Saipan (SAL7,9) 15-25Aug 1991 7F,36M H.Savage  (Phragmites AC
marsh,
ground pool;
biting pigs
Lutzia (Metalutzia) Saipan Jan 1972 M N. Siren AC
fuscanaWiedemann
Mansonia Guam Sta. Rita, Apra 13.42038N/144.67496E (GU-005); 9, 10 Mar 2010 2F W.K. Reeves LT FC
(Mansenoides) uniformis Nawy landing, 13.40386N/144.67735E (GU-007)
(Theobald) housing and
magazine areas
AC - museum collection of the National Museum of Natural History (NMNH), Washington, DC; F - female: FC- field coltected, deposited in the NMNH:
LT - CDC tight trap collections; M - male,

components in developing effective strategies for the
prevention and control of mosquito vectors and their

borne-infectious diseases.
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